An adenosine triphosphate-dependent deoxyribonuclease from Bacillus laterosporus. Improved purification, subunit structure and substrate specificity.
The ATP-dependent deoxyribonuclease from Bacillus laterosporus has been purified to near homogeneity by a procedure involving ammonium sulfate fractionation, DEAE-cellulose chromatography, Sephadex G-150 gel filtration, DEAE-Sephadex A-25 chromatography and DNA-cellulose affinity chromatography. The purified enzyme has a molecular weight of 210,000 +/- 8,000 as determined by sucrose gradient sedimentation. It is composed of two nonidentical polypeptide chains with close molecular weights of around 110,000. The substrate preference of the pure enzyme is essentially identical with the previous result obtained with the partially purified enzyme preparation (Anai, M., Mihara, T., Yamanaka, M., Shibata, T., & Takagi, Y. (1975) J. Biochem. 78, 105-114). Thus, the enzyme degrades double-stranded DNA about 100 times faster than heat-denatured DNA in the presence of ATP. Double-stranded DNA is not degraded to any measurable extent in the absence of ATP, but the enzyme exhibits activity toward denatured DNA in the absence of ATP. Furthermore, no endonuclease activity is observed on covalently closed circular duplex DNA and open circular duplex DNA.